Homologous recombination and the pattern of nucleotide substitution in Ehrlichia ruminantium.
Patterns of nucleotide substitution at orthologous loci were examined between three genomes of Ehrlichia ruminantium, the causative agent of heartwater disease of ruminants. The most recent common ancestor of two genomes (Erwe and Erwo) belonging to the Welgevonden strain was estimated to have occurred 26,500-57,000 years ago, while the most recent common ancestor of these two genomes and the Erga genome (Gardel strain) was estimated to have occurred 2.1-4.7 million years ago. The search for genes showing extremely high values of the number of synonymous substitutions per site was used to identify genes involved in past homologous recombination. The most striking case involved the map1 gene, encoding major antigenic protein-1; evidence for homologous recombination is consistent with previous phylogenetic analysis of map1 alleles. At this and certain other loci, homologous recombination may have contributed to the evolution of host-pathogen interactions. In addition, comparison of the patterns of synonymous and nonsynonymous substitution provided evidence for positive selection favoring a high level of amino acid change between the Welgevonden and Gardel strains at a locus of unknown function (designated Erum4340 in the Erwo genome).